jolt J CjUjuoI 


JUO 









1} /\ s-r 

ygOl s J&> Siemens aS" a^U-I Step - 5 a^L ^LSJt iJu> j 

-: Jl ^gji (— aj i) j ^ y6t yF Ji j Siemens iyprS 

Linear Programs yW^iy-m 
Structure Programs 

“ 4 tlx>Jj 4 £ ^J.1 J 4 , , U j - 1 ^a\j^]\ yj (3 ytjl AS yt-/* Ui 5 

cats"" jIj t-^Lp yLL j (3-Lli it < ‘OL^-C i_LLsa ^yil j ^t^lyJl ^y,j^ <j A4a_>aa~J.I ob-L-il 

. OB S Aya.Ja.J OIS" jL — \ 

. PB S olS"” jL — Y 

. FB’S olT^-r 

. DB S oLiU cats" jL — £ 

“uLp.1 a!\_>- j; L»i _e>-i * iJ p^-la aUSS jj 0^U y Jt Op a-LLi ^^•l^-Jl aJL?- ^ j 

.iJj—LJl — - yll la c o~^>- ( 'i — Y”) jS — aJL 4 aJ.1 4_0 ^JOC calL jF sJLp ^»aj>vja~3 

y calL jJu jj,l jxaJI ySa .Ljya» ^OJl j yutjl oLLp aL^I y j OB 1 ^ y .U ::l l 

3 y_L (_5 1 f.la-aa_m ,>S0 d-JajT j ^_>-S ii j-Jj yy Oi-Lj FB S aOJpj cats" jL jl PB S 

(J CaUy- aa p si 0 tSj c.. .y <as 0> UUl CaLlL yi*j ^ip J y»a_>JJ CaliL 

. 16 y— L ^ll ^^IjyJl 
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OBI 


PB1 


PB3 

U / 

V \ 

FBI 

\ 

PB2 


< 



PB4 

PB5 


12 3 16 

O-T) 

• ^ JT^~- 4^ L?”'^ Cr^~ (JS"^ UsjjL^til c_I_jLl-»_xj| ^Jz> yu ( \ — YOtJ^j-Orij 

0-T) J>lM 


y 


2 ^JUl ^ 

^ y 

OB,PB,DB 

<JL*>\S' j\j 

OB,PB,FB 


DB 

CjUL-JS 

OB,PB,FB 


OB,PB,FB 

a~sa\q : 1\ 

OB,PB,FB 

.oLJ jil 

FB 

d- 5 

OB,PB,FB 


FB 

o^L' -Jl cjLL^p 

(1:255) — > 

OB,PB,FB 


FB 

Ul—acJl CjUl ^s- 

(1:255)— > 

OB,PB,FB 

ijjLlil ujL_2Lp 

OB 251 

^jLwsLaj v__~~-< V_L? U>- 

PID 

OB,PB,FB 

£* ^321 J £-04 

OB 34 

•UjliiJl C_jjj JUp yS\ 

FB 242 


OB 21 
,OB 34 

f f \'ha)\ .Up c_jii yS 1 

<LO jP 

FB 243 

^^vaOsJI 


FB 250 

JO-lli p ..a.Sl o4 J> 

4 _> 
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ii jljl ^ jj 


FB 251 

C^' ^ £'+A 

4j JbljjJS 

FB 240, FB 
241 


FB 


OB,PB,FB 

-3 jL ^ jjLoil 


Binary Logic Operation 5Jldl AJkdl cjLUaJi T— T 


_j I 


J- 


Ux -< 


p-SC-rjll pAj c5 (_£ C~->d" gJl 

(Flip Flop) R-S ^>U3l j OR *3+ j AND j YES M y j NOT 

AND *4* <\-Y-r 


4j1 jJ (<_j) CSF j (1 ( j^SiJi) LAD (V— V) 

Q2.0 c ^j I 0.0 ,1 0.1 ,1 0.2 ^ j >ix. AND 


10-0 


10-1 

iE 


i 


Q2.0 


+ 

I 

i 


10.0 IQ.1 1Q.2 Q2.0 ; 

3 E — 3 E -3 E — ( >i 


(Y-f) 


-: STL J-oA' LJli U_3 j 



oAUl 

A 

I 0.0 

A 

I 0.1 

A 

I 0.2 

= 

Q2.0 


PLC (y 4 1 


5 >5 *•! 4— 

j S1,S2,S3 ia-pi^i Jlp Klj+Yl^/Ji S1,S2,S3 

PLC jlg-Jr I 0.0,1 0.1, 10.2 >Ldt Jl +24 V *JjuL. j ^ 

j ^ ^Lu Aa\j*-** 4j>- ^+cll ^ ^ (3 dU >- 
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■ _ U -- '1 (J,l <^~>r jll 

jKi-Jr Q2.0 ^ J\ 

Q 2.0 £- PLC 

. I . ..a T ,4j >r A^lr 

J K1 jyi'bi fs\ ^ jUli 

V > » . ’-? ii slljt ^J>*S j j 

c lj lipl J_>-i 

^ -a LpLjj Q 2.0 £■ y^Ol jW-^ 

iL)j I yW3 Q2.0 £" j>2.1 ' 5 -6 Jar 

,K1 j ^ jl~~* 


OR tyj* T-t-r 


(^ J>Lill) CSF J>~^'j (' LAX) J$2J| jyj (i V) 

. Q 2.0 Cj *1Sj 10.0,10.1,10.2 ^ 



I 

_> 1 

(t-T) 

— : OR a*j\S s^i U-$j 


0. 

I 0.0 

0. 

I 0.1 

0. 

I 0.2 

— 

Q 2.0 
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L 

N. 

PE' 


4 - 

T 


si S2 S3 


1 \ ! 

nn i 

+24 

-24 

10.0 

10.1 

10.2 

10 . 3 ; 




l 

^T7 
? h ( 

L 

N 

PE 

L 

Q20 

02 .1) 


^ K1 


• P LC jOpr A-' Ja]aj£- (j j 

r 6 J J 

K1 — u/Ji j S1,S2,S3 

— *^0 u± — t* y ea " ^ y y^y 

j l li ^SvJi ^ ^O' — V" ) 

Ja pi j-JaJi Ja»-( (_jip -L*— aJi JUP JC1 

. JiS'i > S1,S2,S3 


(o-r )c ^jJi 


not ^\ij\ y .r-\-r 


(p J<LiJi) CSF ^A\ j£sJi j (S j<2Ui) LAD t5 JUi jCzJi o- (n-r> j£~Ji 

. Q 2.0 c >J.i j I 0.0 >Jiil U. NOT 



C\-T)^\ 

~ '. <b l_^J *UJ13 ^Jb Lo-3j 

c^ULJi 

AN 1 0.0 

= Q 2.0 

J PXC" S 1 -Lp\ ~aJi -A P LC jl-p- jJl iaiaJ P ( V - V) ^JfCiJi j 

• Ki j_pc iij _^Jij 

•jWJ RUN J^p j PLC jCA a ^l jUi Kl jyCE; /Ji 
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S 1 'h f-\ Oljl J-LC- yAj j 

I O.o J -Juli iJU ijLil J^J 

j I 0.0 4 JU /.d 

4 eU U 4jUj^J\ (yA-Jl 

j — Q2% jV {fi b ' “ - J J 
o' p lM— ^ jW— 2' f 

. K1 


(V-r> 

OR 3j'jj j AND y ^-A y i — Y—'f 

(^ jAj 2I) CSF ykJ.1 jCiJi j (i j£jJ) LAD ,^JUl Ow (A-T) 

. OR *2 yj AND <jy>\y <y* *A y* o yljJ 



(A-r> J^AJ' 

-: ^jH\ *kj^\ 



^uui 

LAJi 

^UUt 

A 

I 0.0 

A 

I 0.1 

AN 

I 0.2 

A 

I 0.2 

O 


— 

Q 2.0 
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, g l jvf; j K1 S1,S2,S3 ~£% o-U dr^-J 

lo^j Q2.0 aJu oi /LIl ^A^ij (o-r> ^ y ^ PLC ji*£ 

1 ojl ^ 10.1,10.2 ^ t>L" iiU- o/2 UjLiP ji lh jL^ I 0.0 J^' aJL- o/S La^p 

u c^.y ji S2,S3 -k_ayaJi j' SI Japi — ki ^ 

. S1,S2,S3 

AND aj^j OR u^} y. j* 0j£s 3 y 

(^ j£_jJi) CSF <^kii JSLJI j> (' J^J') LAD ^DJ' J^' uw 0~0 J^ 1 

. AND OR <y3^ (j/* OjSu j ■Ly oyiAi t — Uij 



( 3-r) J^LJ' 

— ! (J-o3r^ A_o_i \3 L>-3j 




LLL 1 

c^UUl 

O. 

10.1 

) 

- 

A( 

O. 

10.2 

O. 

I 0.3 

“ 

Q 2.0 


J *y S1,S2,S3,S4 A jZjA.* . W c \ Ax_! A^ 0 Ow\_£> \*}aAj ^3s_C_j 

_ jwb4l j.QO.2 c ^A'o Kl _£m j I 0.0,1 0.1,1 0.2,1 0.3 J-dL 

10.2 4_ll>- O L*j_lp L^-l* c-NL- ajs- j 1 o Q 2.0 <3L>- oi 

ji S3 -Lg-LaJl C^ Lf ' Jdlj v_ 0 Ji> 1 I 0.1 , I 0.3 i!L>- ji 1 AjjL^» 

. S2 ,S4 o4^u4i 


— * 2^4 \js 4)^? -> -^A >« 

.RLO *LjLH 4-ilajiS aJ_^j* 3\ ^->4 (jw^Ll (j^-> ll AND A( * 

. RLO l^lLi <uaL 4^ , tL>_*Jl C* Ov 0. OR 4^3 0( • 

. AND uiLjj o?. OR >30 r ^-J • 
Obl^) A^> 0 aS y> 0 j b *\ — t~1T 


Ll CSF l _ £ Ld! jdLlj (i J$2iJi) LAD jdLI y, (d -r> j£*L' 

. OR up' y j AND C^Ij\ jJ Axjji O ^Sv_1> J* d ^jjiwVJ 
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o •-T) J£jJi 


U^JI 


oliUl 


• 4-o-5l3 U> _9j 

ojULJI 


0( 


A( 


A 

I 0.0 

A 

I 0.1 

O 


A 

10.2 

AN 

I 0.1 


) 


A 

I 0.3 

AN 

I 0.4 

) 


0( 


AN 

I 0.3 

A 

I 0.4 


) 

S1,S2,S3,S4,S5 jv-* J 4^-jJjL* y JaC-l 0 ^“^ 4'^-*^^-; 0 y'ljJl oj_& , ' , g ;7 ^SsJT j 
- ^ K 1 j 10.0,10.1,10.2,10.3,10.4 J^-lail ^ iJL^. 

J — ^'-4-' j' I 0.0,1 0.1,1 0.3 — o-U iJU s ji — z,\ J ^ j jlp K1 J-^sj . Q 2.0 


. I 0.4 >Aii j\ I 0.2,10.3 
RS Flip Flop RS *—>SUJi V— Y— Y' 


J^-^')CSF <iS i!a4.i (\ LAD Ji JSLji ^ (\\ -r) J^jJI 

■ LLaiL RS ^*>D 
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10.0 


10.1 


s 


R 

0 


Q2.0 



F 0.0 


s 


R 

0 


Q2.0 

< ) 


(i i-r> 

— : STL J»<Or' «u»Ji3 L^j 


a_JE_21 



(JLjYAIAI 

A 

I 0.0 

R 

FO.O 

S 

FO.O 

A 

FO.O 

A 

I 0.1 

— 

Q 2.0 


O j 1 -•'^>\_SJL5 S 2 L^.'ys ^J^-wVi OjLM i J— : 2-1 I 0.0 ^J^-AaJJ Ajlp ajLM .AatS 

^jO 4j_jLw« I 0.0 J^-aLI 3JU jij ^ 1 aj jLw FO.O a-UIaJI S aJU- 

FO.O A Sl_>- t < OLaji <Ljlp OjLil . 2 j I 0.1 J^-ALI A_Jlf- OjLM (J i jaacA. 

F 0.0 iiu>- t ^JJa ) I 0.0,1 0.1 <jil>-A»JJ (J^iJLp (jyjLil 0 a^p ajL LTp 0 ajjL~~> 

o j SO Q2.0 aJU>- op LJif- RESET ^ _y>AL! aJLaz»L ^a* oS/ 0 ajjL~,. 

R- < O^-aJ (_$ ->- \ ij ^~a> (jyj (\ Y — V) . 1 ajjL^-* F 0.0 <—a^0l5l ilb- <jl ll\F iJLc- 

. . -a ^ i) i i.X£> j_a2j Ajb»-b a ^S” b Ow\j>-j ^bVa>x_Uwi OjA a2 . A * 2 \ o^b S 

. Q 2.0 c ^ii £ K1 jjJ'te p'j I 0.1 ^ S2 J^LAii j I 0.0 ^ SI 


Q 2.0 

1 0.1 

02.0 

R 


-A E— 

R 



10-0 


S 

0 2-0 

1 r 

c 



J L 

o 



#- 

■ 1 


(1 Y-f) jSLiT 
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• STL (J-cJrl 4oJli k-dj 


4_kjJl 

J.U11 

A 

I 0.0 

S 

Q2.0 

A 

1 0.1 

R 

Q2.0 


Q2.0 x-’AOJ 2kk c_j-U>k I 0.0 4Jlp SjLil SI kpLkl ^^Lp T;.>H jak 


I 0.1 kJlp o jLii J~aJ S 2 -kpLki ^^ip -kijajl JaP j 1 4 aik- ~ ...a 7 j 

Q2.0 4 — ijj — xj i*jap Rl jjR 0 a2u~ j Q 2.0 i-a^Tai) j, j£- 
(j — 4 Jy j^\ J~k oT j S 1 ,S 2 ^^UpUaJl ^Ip k*_kl japj 1 SjjL^* 

. 0 4jjL~* Q 2.0 aJU- Jk ^lJOJJ kuk^l oV i>j j I O.o ,1 0.1 


kil CSF 


tjT 


02.0 


okk j£~dlj (' LAD JxjJi ( \ v— V) j 

. kk^>U 


10-0 

s 



10-1 

R Q 

Q 2.0 






Q2.0 


S FL J-<A-i 4*013 ^ L k-3 j 

A 1 0.1 

R Q2.0 

A 1 0.0 

S Q 2.0 

4 j ^ k <_ jda-Jj 
iik^.'yi 4.1 .. a^ b R-S 

(^-r> jsJJi 

J^kl 4TvOiL R-S < 

10. 0, 10. 1 c >Tp_uJJ ijyJl P <Jy jUil J-P2J S1,S2 tyikpLkl ^Js- JktJaJl Jap 4ji 1-lP 



• R 1 (J>^"~R J 1 ‘Ojk~* Q2.0 ill?- ; i]L^w**k) aTJosL R-S i—jtAi 4Jt>- 


Timers A^wojJl olJjll r— T 

PLC » _>fk (J k-lxil Aylk jJi c^iS ^ _^LJl wL>-i y> ka.jJi cjlai jll yj<5 

~ • J Oalxjjll y vk y\ 4 *~_< s '- jilaA j 

On - Delay Timer yi\ jap ^j,y - \ 

Pulse Timer ^yyj^y-x 
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• O'" O'j^ Cr^-J KT X.Y c~s jil 

T = X.(T b ) 

• (^ _>i ~) O* Y <i')!x> Tb (_y* J 

(T-r) JjjJrl 


Y 

0 

— 

1 

2 

3 

T b 

0.01 S 

0.1 s 

1 S 

10 s 


• ^y* j Otft 4 JLL a {^5 j 


T = 10 * 1 S =10 S 

Pulse Timer cJjil Y — T— Y 

(v CSF ,/kdl jCLI _, ( i JSLill) LAD ^JL-JI JSLiil ^ ( n-r) JSLLI 

Bit 6 w\j-lj *uO- 4 J (O J CL~* ji 


T1 II 



(n-r) j£~uh 


STL J-Lr-i 4^jli L_ij 



cd^HjcL! 

A 

I 0.0 

L 

KT 10.2 

SP 

T1 

A 

I 0.1 

R 

T1 

A 

Y1 

- 

Q2.0 


Y’J (j J J-LP 0*~ ji (/2jS CLi jil ^ V LJli (ji Jaj-^>L J 

TJ^J .1 o^i (\Y-r> jCxJI J . SDT 1 ^ VJbSPT 1 cLJfil 
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(W-T) 


i JL p I 0.0 4 J o L* jl>3 

L4 \S" ji L*J». 1 r J" 1 4 _a»^L«_2 I J ^ y* y^ ^ “-Li* 

LJ\_p ^y^2j Q2.0 jJ3 (2-/^ jii 

. X* ti ^ A j d ~2i 

jJ j^rjS\ ^Jj>-wVl 4_Jlp (J J AlP^ 

Q2.0 5 JU- 10. 1 

'j> 0 Aj ^ 


Off Delay Timer J~aiJ' y~ ji c£^' cJji\ Y'-Y'-Y' 


j£—jJl)CSF ^skJii J<2xJ'j (' JSLlM) LAD J* 'j*i 0 A-V) j£-sJi 



T1 T1 



0 a-T) 


10.0 


02.0 


t 


1 



0 


t 

to. 


4 


1 

0 t 





( \ s-r> 


P — ji STL L |D0 <uJli V j 
^ S i j cui jll <uLi?j j 'ifl 4JLl~Jl jxJJ 
t> — u (\ <\-V) jSjJi j . SFT 1 o/: 

. V 1 c - j ;>-^j (^jJl C2*3 ^-oJJ Jb J bL^ xJil 


«2J 4-JLp OjLj2 ^_J ^ 




l ->~up j 4 — Ju Q2.0 ^Jtp- ^ wu I 0.0 

U~ 0 4j jl^w* I 0.0 ( J>--2.S iSL>- 

0 L^jijJLo ajJ. 4-Jlp Q2.0 4jia>- 
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j “-'“Q 2.0 y 4jL>- yyH I 0.1 ji _^-*2! 3^-2. OC oj'-i'i 2 y 3 3 -Clp «ilBj 

Extended Pulse Timer -2D.1 ^jh cJjli t— T— T 

A . ..la :>4J I 0.0 0^3 yll aJLp J jLii J y^> j CaDl jll A^aU^- aSU>- jjSi 

i _5 3! (jD — *Jl y- ~uD.i ^..o ,: i l jii <_Aiiy; V j Q 2.0 y _d 2J D*lfT a^lJ 

. SPT 1 y 22y SE1 1 <_>y>o j ajL 2 >j ]1 
Latching On Delay -2c~ab lO' cJ jil o— Y'— V 

_\ LP J>~ Ji (J> 2Jl 0-3 ‘OpU*- 4_jlj>- jJ$ jJi OP ^>-^j C^i 0-3 ^il 

Q 2.0 ?xJkt aJL>- 4.jg.^xU A>i 0.0 0-3 ji\ J_>-wXi oSlp OjLij J 0*3 Jw? 

4 OL? 'VI C_> 2>l *Jt ^P ^- 4 'Jl 0-3 jil *V 'X' SjlwUL 4 J ^~ ^ 0*j 4_JLp 

. SDT 1 y b'-b SSI 1 o ^22 

(Y • —V) j DE y ^-2l BCD <r y*- 0> c^bijil y-*> oi J 4JL _jj94 j 

(_yC yy~ 2 2L^L' 3^~ a j2l j_ip y- ji C$"'j '•—'■* .3 (‘-r' 1 ) (1)^2221 32221 y*j 

. FW1-2 oDUl aJlS" Jlp UC i /111 D >u2l J* y y-j FW10 oDUl aOT 



(t *-r) jOJ\ 

d- > jOJ ajjUM a«-~a 11 3~*’ BI , DE ^rjC2.l d-3 jll ^ y- a-D ol J SS\j y^h \j 

y l i 4 SU-i (j ^LxJl y* J J— h <bjbM A.v.aSl O ^2 3^2^21 (_£.ib (3 Ajb Dip 

ajO 0.01 S jjy j 499 ^ v ~- ; DO 0.01 S j 500 oyC Dij— 2 j 

(Y \ -Y) 3OIIJ 3^ ,,J: 2' 5;'c ^ Jy jjj-‘ ^ l>^ '-O j 498 



binary 


OOOOOOOl 100 


0 0 0 0 


0 

o 

0 

0 


0000 0100 0000 0000 


(Yi-r) 

Counters oblJjtil t — Y 

jCjJI) CSF (i J^Ji) LAD ^JUi JSCH ^ (Y Y-r> 

10 aLo^- j I 0.1 (j-* LJjLJ j I 0.0 aJLJlJUj ^ 1-^*1 

. I 0.3 >-dl ^ ^ ^ J I 0.1 ^ 


-1Q..-.0... CU 
- - 0 - 1 -. CD 

KC10 


DE 
R Q 


CU 


CD 


S 

1 

B 1 

cv 

DE 

R 

Q 


(YT-r> ' jsLij\ 


STL J-o^rl LJli L-3j 


1 











































4 ' tjlj I 0.1 \ ijLil L*-XlP Aji ^a yii A 1-; P . 1 1 yj 

^-'-*11 OA y -V pL. o - ! ' A_Jl P OjlA 0 y—^y -^AP j 10 lj jL~-« ^ ■ ■ y AC 1 4jj«ji 

I 0.1 (J,jAJi ^J^-aAJ aJLp ajlA Jy^j -Aap j 11 ^-.y j 1 jLvJLC. ii.iy AC 1 .ilJLxJi a_> 

^ I 0.1 ^J->-wLJJ iJlp ojLil (J j^j _llp j 10 C jL^> <u 

4 : -~V*Ji £y~aj I 0.1 J^-XJJ aJLp Aiilj AjLil (J y^p J _UP j 9 Al*Jl Aj _J_<A-l iJLxll 

-' — ff- j 9 4 j *li a_> U LA j)J-*Ji I 0.0 ^UyuJJ CLp sjLiS J y^> j j_ip j 8 AjuJi 

9- - i ~ si AuJi <-■ ... -jj (jji Aul] y j£- CA-Vy I 0.3 Jap^uJi! CIp ojLil J y-^y 

. 0 or * yCi ^Luli 4j J_Al xbJl oi lilt aJIp aJU- o/j Q 2.0 4.u!l ^ jl UL 

gj-; — j) BI ^Ali £- yxll ^^ip Al*Jj AjjLM A^_JlH *-l y>f| yX_C Aji* js JJL yjJrlj 
If- yluJl ’- j >I ijC iili A_yjjl jii aJIp- (j 3l?-l yA LA" L*lc BI iJLj i^Cli 

Au_*JJ s^LM a-^I FW 12 JL aIjoJJ utj a jCil ^ yuAl rj~\ oCj FW 10 
• O \ “O J^-Ai y. FW 10 , FW 12 O-A y£- A4 yc yXJT Ajli 400 

Comparing AJjliiB oLUp o— V 

J (J- 4 J g£jAo ^.vp ji y y>~4 ji y yCl ji (_£jL~j iijli4 cpLCp 4 yi ylLr 

LAD yAd yy (T £— T) ^CCiji J ()u;Ij gji 0 IV (_^jLw ji y* yw>i ji gJjLvj 

>— <ij^ “•d j' ^r* yCi AjjLL« C-jLLA (<-p CSF jyiLdl J 

^ aLs^- C — >\ y £-* Cl Aj ^»_p! fjy <> jl <— (_f ^y* y'-P’^ 

^"— — ^4.1 aJU>- o^SL j 3^lp (_jb -^Ay^Ji OjSC L»^up a_JIp Q 2.0 tt aJL>- o ^33 i ~ . ■•» - 

- A lu- j 15 ^/" 4 ^ L«AjLP 4^Jl_P 2.1 

Q 2.3 ^Jlj>“ o 5 c?jL^* 2 y-* y-A i.y^j ^AyAl o^C Ajup aJIp Q2.2 

a — j *Al <LA p3Cti!i ^yA. j . 7 (_£ jAj 3f 1 *jlp aJIp 

or- UT I 0.0,1 0.1,1 0.2,1 0.3 JAaLI iAP j At^ly C 1 ilJbJS 
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R 


C 1 


L 

L 


C 1 

KF 15 


L 

<> F 


KF 7 


Q 2.3 


Grafcet ^bJl JJLidl 

^ — * (j LuSJj PLC Grafcet ^j*jlllll At? I ^4- 

C; — 4 — Klii il o i i <_1 jLF_*JJ iuL^p (j* tAjUiw 

— —• ^Jj<^iGS 4Fj^>- <_$ j . LiUiil ^J^-l ^ll y. <p 

^ Oi i_£rOMj ‘Uljs J l jAl£- jt—Jl 4^*- ^jlJrl J jUl A*JU* 

_/ *Sfl ( J : w2-aj ( jj g- " G.1 t J^F J _/*S/l *(_y jL-Jl ^JJolKl i^Kj j C £- jL>Jl 

• ^LuJnii aK^a- (3 *c»J->ti— J.I ^IjS/l p-*! GGl cjI yiA Jl (3j 

NS 

(i) ( jKiJi i yii ^*Sfl 14f ^/Le* c jw (Y °— 1“) ( jKiJlj Fj^iJl c— till? j^S/1 1JL& JLaajj 

• aK^ <_3 ( J -r J ) jKjJl ^ j ^iKil j^LJI jKiJl 


10-4 


1.0-0 


NS 


0-1 


0-2 


0-3 


Q2.0 =1 


Q2.1 


10-0 10-1 10-2 10-3 10.4 

■3 H/E-3 E-3/E-3 E- 

Q2.0 

-3 E 


Q2.0 

“( ) 

Q2.1 

< ) 


(Yo-r) JKLjJi 

* J (1) A JLp 4 j^lnil ^J^ijJ.1 aJUv O (ji jA F J ,Cb>xl> S j.st sl lj 

I 0.1,1 0.3 >iJLii aJu j aJU- I 0 . 0,1 0.2,1 0.4 J^Uli aJu o ft u.no 0 

a ^-1 lj5F>-l ^>5sJ^ Ic^jl 1 Aj (3 2.0 aJF- £X ■«■.,■'? - 4 J*')l\ yAS>rSj A ■ - ii - 1 ' A 

j — ■*5H -' — ^a-j (— a 3_^> 5lc« 0 jj-* 3K 1 I 0.1 aJ 0>- ijif 4 JLiLG! Fj^Jull 

• 0 Ajjl-w* Q 2.1 aJ0>- IpLj j 0 ajjF^« Q 2.0 aJo>- . .^>7 
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(YV-T) j£iJl 

(ST) 0^ ^3 Ojd tfjAa t-\-r 


As XJi^t j^S^j j j] j ( ( J>-I.xl.i) ^J^AJUlSl cui-o^ tlU? j^S/l IJl* JLij . 



10-0 


10.0 10.1 10.2 10-3 

02-0 

A 

1 0*1 

1 

-3 H E-3/H E-\ 

N 















— *S J\ 1-1 — i 3 j*~ (Y A— T) ill j . ^ ji °jEi l Jj~^j 0*4- ji I Ar-'j 

jl fT dli ('-^ ! ) >4iJlj <\> j X ioJis 1 a~l*J <Lll ^*Sf >l4J.i >4iJi (i) >241 

a^^< I 0.2 , 1 0.4 >Ldi iiu j (1) aJu I 0.0,1 0.1 ,1 0.3 J441 du 


^c_ w2J <U2it 

Q 2.1 ^ j^S\ Ai\_>- jrrL-^ij 22^-? j 2 l 4 l^jl juL* 4__4 j oj4 (1) aJ^p Q 2.0 ^2.1 sJU- 

I 0.4 j a4Lp 2 y^ _) 2^->~ (3 -^4 ^2 ^ 4 L&2-^0 o«a1 (1) a21p 

,(0)^Q2.0,Q2.1 

(STEP) ojkiUl fi-A-r 

^ £L^— vl*J *^/\ a1j>“ i ^ - -< — L>-1 2^ >> &S* y^*S r A*j l_I_2l A-~pljL-4i-H a_2^ O ^22j 

J lo j -) (> i AjL>\ **J\ a] >-^2l 2^^ ^Jj ***" Oh 2> 2 2? j ^2^ 


AJ2J 


_jb]1 o ^liCll LS 2LJi ( >l4i (I) ^>241 ^&3 j*Sl\ IdA Vb> o\-j (Y < \~ V) ^>241^ 


I J_4.di dUj (1) aJU I 0.0 , I 0.2 J44l 1 dU c-ilf bli . dpd4l ojI> 41 Jb> 
LJU ^^4 (1) aJIp F 30.0 dU- > dLLJl i >4-1 u p (0) 4*^ o.l , I 0.4 

( J <^p JbP J (1) a*AJ ‘ jA aJU- ^ ~~ ° - > > Q 2.0 *■ j^ll ,_>s Ip!_J j (1) a_JLp (F 30.1) 

Q 2.0 du F 30.1 4d3l I >4-1 cjd ^ F30.2 > M i >4-1 

• (NS) oo* ^ c^-i‘ ^Vl dV dib j (0) 


Aj jl 


FROM 

10.4 STEP1 



F30-0 10-0 10-1 10.2 

h-3 E~3 E-3/E-3 EH S 


. 10 4 

9 E 

F30.2 

■a F 


T0STEP3 


F30.1 



F30.1 


-3 E- 


Q2.0 

< ) 


4 — > 


(Y s-r> >441 
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Load & Transfer j V-f 


— : (J” 4 j\ Ob^bJl J^*-b X yll J—o^rJl *Q IcP J 


IB 

PII y '■—*^0 

IW 

PII y l T L '“'" 4 

QB 

PIQ dr 4 C J ^ 

QW 

PIQt>* ^ 

FB 

^Ipi d^>b 

FW 

c ^ui lM 

DW 

djbbo daJ2* 


T 

^ybiJi d~3 y>jJ 4jjbM 

CT 

(BCD) cJ jCJ 4jjbb\ a^aj! 

C 

Ubb ^IjMJ 4jjbbl 4_«_^aJl 

CC 

(BCD) ijUrl UMI 

KF 

(3 ‘^—2 

KT 

d-~9 y* d-jb 

KC 

•iljLxJl <d~jb 


I 

IW 

QB 

QW 

FB 

FW 

DW 


— : iUbh Jj>-\ (_^\ 1 ^ ji\ cj\jjz£ J^j ^a ^jiLFj 

^P II) ^y* (_£^ RAMI <j d> 4 j-L~JJ t y d-->b 

(PII) y c5? RAM ijs U> 4 .&*si>xX\ <l>-LaAi y iJiff 

(PIQ) t y (3^ RAMI <3 d> <^>-1^2.1 ^y* e^jb 

(PIQ) ^y* c2 RAMI (3 d> a>-L2l ^ ^jb£ <2fT 

d~jb 

djbbj <23~ 

-: 1 Jl^ 

QB 3 d~jb JS L^Luj IBO <d~>b ajL>- 

L IBO 

T QB 3 

— ; <LJu3l <LjLj 1\ d^L. L a)U oJLa 8lS4?~ <3^*3 


A 

I 0.0 

A 

I 0.4 

= 

Q 3.0 

- 

Q 3.4 

A 

I 0.1 

A 

10.5 

- 

Q 3.1 

— 

Q 3.5 

A 

10.2 

A 

10.6 

= 

Q 3.2 

- 

Q 3.6 

A 

10.3 

A 

10.7 

= 

Q 3.3 

— 

Q 3.7 




107 



— : 2 Jli* 


L IWO 

T QW 2 

AJbJl SJLsJl OLUjJU \ilSV 


A 

I 

o 

o 

A 

I 

1.0 

= 

Q 

2.0 

= 

Q 

3.0 

A 

I 

0.1 

A 

I 

1.1 

= 

Q 

2.1 

= 

Q 

3.1 

A 

I 

0.2 

A 

I 

1.2 

= 

Q 

2.2 

= 

Q 

3.2 

A 

I 

0.3 

A 

I 

1.3 

= 

Q 

2.3 

zr 

Q 

3.2 

A 

I 

0.7 

A 

I 

1.7 

— 

Q 

2.7 

-- 

Q 

3.7 


Arithmetic Operation oLU*Jl A— V 


J j ^ Jai J £-Jrl *+pJ <j jl*. j 

ADD gJr\ ^Up 'i-A-r 


^ ^«® 1 (AJli 0 j 2 Jl 1 jr Ji c->b y>- i^..3 

. 1 aj OVF J*— iiu ^ +32768 t AL>_P 
^sH\ c-A ^iy^ £* 200 c^hJi £-Jr ji ^JLJ\ jAjJi (r . -r> JSQJJ 

. QB 2 ^jUii ^0 Ji U»p ^JU Ji ^ FB 10 


KF 200 

Cl 


— ; J^A"! *u>jl3 U>-3j 


L 

KF 200 



L 

FB 10 


+ 

^ +F 

F BIO 

C 2 

QBZ t 

QB 2 



bA-p 40 

FB 10 cjL y^- jiff 


(r *-r> jsLsJi 
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KF 200 
+FB 10 


1 1 
0 0 


— : aJU! ( *-Orl 42 L_p oii 

0 10 0 0 

0 10 0 0 


QB 2 1 1 1 1 0 0 0 0 

V y | ^ 

Q2.7 Q2.6 Q2.5 Q2.4 Q2.3 Q2.2 Q2.1 Q2.0 

sub c >Ji jjpp y-a -r 


1 J"J^ <_3 ^BJl J 2 j-TJ.! jA-* 1 Jl i-1jL J^ 1^3 
. 1 aj jl — ^ OVF >Jl J*— aSU- ^ -32768 jB'i joi aJBp OB' 
(j* FB 10 JApS’I cu;b O'Ijj^- ^ JaJ ji ^^LJl JxiJl (p'l — V) JxiJlj 

. QB 2 CJ BJi ^b Jl c J2I U^p -ob Ji ^ 200 oaOI 


KF200 



On-r) j^oJi 


— • J-cFr I <WJli ^ij Lo-Jj 

L KF 200 

L FB 10 

-F 

T QB 2 

oii b_Jup 40 ^iB3 FB 10 oX _p^ OB' Bli 


I<B 200 
-FB 10 


1 1 
0 0 


— ; sjBil o j j^aJb jy -^- 1 jF Si OL>p 


0 10 0 0 
0 10 0 0 


QB 2 10 IQ 0000 

^ ^ ^ y ^ ^ ^ 4 

Q2.7 Q2.6 Q2.5 Q2.4 Q2.3 Q2.2 Q2.1 Q2.0 

mul ^aJir-A-r 

01- — 7 BB 1 pBji (_j ^obJl j 2 jvT” Jl o^b jxs^- ^B' Jl oL jX^ s- 1 Wp® p^0 

. 1 i ji — — * OVF ^oJi J^— • aJB- (-32768 : +32768) x> jjJ-l jB- ^oOl 

< -r’j o0 ^jF-dl ji ^O-Bl J^QxJl Oio (VY— V) J^QxJl j FB 242 <j ‘-p _/B0l aJ^-p ^ij 

cp^JI U^p -ob Ji p FW 10 r 0B^I ijr cobjX^ J FW 11 r 0UVl iUV ^b^ 
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FB242 



. FW 1 , FW 3 r *>uVi Ji 

F 0.0 

FW1 

FW3 


• (J-o-^rl <WJl3 U-S j 

: JUFB 242 

NAME : MUL : 16 

Z1 : FW 11 

Z 2 : FW 9 

Z 3=0 : FO.O 

Z 32 : FW 1 

Z 31 : FW 3 

^ V ^i[!i ElF El j i0uj F 0.0 aJL>- T 1 ^Jijl ^cjlj cjlS"" Eli 
FW3 2 — JAiii 32 (T A- ^ >Mi ^'U oL UF . 1 Eji_ f 0.0 *Ju - ; .vr 

■ Vj (^E-S/l s-* A 2 ^' 0^ FW ^ WlSOl j iJj JiA i_j A 2 ^ 0^ Jic 
FW1, FW3, FW9, FW1 c 0 — J<JJ JU-S/i _> jaty VA (\ Y'-r) JSAJIj 

Zl 



<rr-r> j£Mi 

0 El j 2j^ ojLi“VI oi 1 lA^ > ~ Eli ajEAl <UU^ § jL L*1 p 

. ■*^>r j.* OjUAI Ol 0 J '-’ 

327 * 264 = 86328 -: Je* 

Z 1 * Z2 = Z32 + Z31 
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p B243 


FW12- 

FW10- 


DIV :16 

OV 

Z1 

feh 

Z2 

23=0 


24=0 


23 


24 


-F0.0 
■FO-1 
-F 0-2 
■F0.3 
•F W1 
•FW3 


(Ti-T) JiZUi 


NAME : DIV : 16 

Z 1 : FW 12 

Z 2 : FW 10 

OV : F 0.0 

FEH : F0.1 

Z 3=0 : F0.2 

Z 4=0 : FW 3 

Z 3 - : FW 1 

Z4 : FW 3 

4 JL- i (-32768 1 +32768) ^ol3 013" bi bl i 

bjj 1 F 0.1 0 ajjO*^** FW 10 C- ->13" blj 1 4 j jbw* F 0.0 

4 — JU- ^^2 ji bl j 0 F 0.2 aJO- ^-22j 0 ^oU Ob" 

(ro-r)J^-Mij FW 3 ijt £y^ ^j3LJ1^ FW 1 (J? ^y* Jt- ^oljj O^jbw* F 0.3 
. FW 1 , FW 3, FW 10, FW 12 oLl<U JpV I j J\ o- 


D1V t-A-r 

■— 4 ,1' Ij y*^- j 

yi ^ul2l jl p-SVE C^L y>~ 

J (ri-r) 1 jvA E j 

.JlS ^alj 3' ji (!) ^jlJI ^pDiJ! 
FW 12 iZF 

FW 10 (NpS'I WLF ob ^ 

— ; L*_4i ■UjJli Ju L^ij 

: JUFB 243 

: DIV : 16 

: FW 12 

: FW 10 

: F 0.0 

: F0.1 

: F0.2 

: FW 3 

: FW 1 

: FW 3 


( ro-r) 
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1390 / 390 = 3 Rest 220 
Z1 / Z2 = Z3 Rest Z4 

Logic Operation 

ANDING 


Jin 


Zikdl OLU*jt n-r 

— r 


KF 200 yj AND 0 yA ji ^LJs i jSZiJi ^ yu ( r “ — t ) JSDJI 

QW2 Ji aD, ^ AND (-ZjKFWIO oZ 


KF2Q0[^ 

A ND 
FW1Q C2 


QW2 


• <Uj13 U>_3 j 


L 

L 

AW 

T 



zlZ bi aJU! ajl >JL AND 


KF 200 
FW 10 


QW 2 

A_Z»_P pjJ j 


(rn-T) j£zJi 


oooooooo 
0 0 0 0 0 0 0 1 


0 ^_jlp 500 ^lZoFWIO 


1 1 0 0 1 0 0 0 KF200 
1 1 1 1 0 1 0 0 FW 10 


00000000 11000000 QW 2 

v y \ 

Q 3.7 Q2.7 Q 2.0 

. FW 10 (j* AjZ- Jff KF 200 y AjU- jdJ AND aJL_p o? du-W j 

ORLNG j\ Y-A-r 


KF200 

Cl 



V 1 

OR 


FW10 

C2 

0W2 




j ( LJ' J^' ^ (rv-r) J^zJi 

KF 200 CjI — i y£- <jy OR d j ^oiadl 

JS aLsj jvXjOR A-Kp FW 10 oZ ypj 

QW 2 

— <C«Jl 3 ^Z l«_3j 
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( rv-r> j£zh 


L 

L 


KF 200 
FW 10 





ow 

T QW 2 

L) 500 FW 10 C->Ij y£~ OjtX B1 iJLJl All JhS\j OR GXp 

0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0 KF 200 

0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 0 FW 10 


0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 QW 2 

I 

Q 2.0 

(5iyHt ji) XORING Y-5-r 


Q 3.7 


KF 200 




XOR 0^0, jKR WJI 




. QW 2 Ji Aii ^ XOR KOp ^ju, FW 10 oi ^ 


KF20 0 

Cl 

XOR 

C2 

QW 2 

FW1 0 

| 




— ; *U>Jl3 ^1 j Lu~3j 

L KF 200 

L FW 10 

XOW 

T QW 2 


(Y'A-Y') 

500 ‘J&i FW 10 ^-0 ^ OJIT BJ 3JUJI ii>3b XOR 

0 0000000 11001000 KF 200 

00000001 11110100 FW 10 


00000001 00111110 QW 2 

1 I 

Q 3.7 Q 2.0 

Shift Operations oLUp * — T 


KF200 


SRW3 


QW 2 


X — *->. 1 fv-F ^1.1 ( J-^-p 

uJL-; a P ,Uil c^UUM 




( rs-r) jKj3\ 


,U Ip 


» A.-J — j._p * ^3 




4^-1 XI U^P 


J 
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LS~ 


j' ^ J*j*i (r^-r) jCiJi j 

. QW 2 J! -Ui Ji J 200 3.uU , 


N 


pULp ^Ap ]\J o^j>- 2 
au 4j>u JI 

— • (J-o^r ' ‘Wj 13 ^Jj UpJ j 

KF 200 


o 


QW 2 


L 

-SRW 
T 

— . aJLjI CpULp 4j^>U (jya^L! i=-tj'VI KKp yj , 

00000000 11001000 KF 200 

0 0000000 0 0 0 1 1- 0 0 Q FW 10 


v 

Q 3.7 


Q 2.0 

200 / 2 3 = 25 pitK ol 

; ujj ^ 13^1 y-> »-r 


j 1 


jU 


— 4 jL 


(_r 4 N 1 p-SKF djbyjsi 5j>-ljl J^_p L$J> yjj 


^ 2 <_ 3 3i Rip 4_J_i_p j ^jLRL 4_Pjl_aJl cpUU 

~3J 4 >-! j^)\J / j _aii2.1 


L^> j' ^r^J' J^- l! ( t ' -f) j jLiRJ o^U 


KF200 


SLW2 


QW2 


QW 2 J! £jld! Jay 200 ^iWj 

~ • cl^F' ‘Wili Uk-3 J 

L KF 200 

SLW 2 

T QW 2 

— : 4J1JI jLRJ lLp 


(£ »-r) j^jJi 

00000000 11001000 
00000011 00100000 


Q y 3.7 


Q 2.0 


KF 200 
QW 2 


(200 * 2 2 = 800) -J&i ^LJl of 2a>->0 J 

Conversion Operations Jj^JioLUp ^-r 


jL jpi 

O 


r A 




J 
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One’s Complement A?-' jJ' *iji 

. 1 j»jf" d>UL>- ^jA AjL>- SjljP SjL^ ^-Ss-p L ^--3 j»Jj j 

QW 2(J,i ^Ci ( J-ii j200i- J -AS jv-^jdi ibA jt ^*->( 1 't — l T) ( JS2iJij 

— : jJ^Jrl 4^Jli ^Jj l^-Sj 

OW2 


KF200 


CFW 


L 

CFV/ 

T 


KF 200 
QW 2 


(t >-r) jsClh 


— * aJIjJI aJL yUb p^jil.1 2>1_>^1 *cK-P j 

00000000 1100 1 000 KF 200 


i 


1111111 0 0 110 11 


Q 3.7 


Q 


QW 2 


r 2.0 


JlLP 


Two's Complements y^' Qtf 

,_y2ill j*_oill j ^Jbl! 1 j»-> 1 ^ ^ll oULp ^ 4jLp aJU>- ^-Ixp j*-i>j 

Jl j*j (IT -V) jSQuJlj -1 ^ 1 jvjT ^ll cjLjxP i_j Jw=>L>- • 3 '-£'V 

200 ^-UiSl ^Al jU'V ^kdl jl ^Jl il 

K F 200 r22F~ l ow2 QW 2 Jl ^ J 8 j 

— : jJ-ofFi 'UjJIj U-Jj 

L KF 200 


(tr-r) jsUji 


csw 

T 


nw ? 


00000000 
: 1111111 

Q 3.7 


Cl3l 4jjj j^Vi ^Lu]l jv-«-2.l ,ilj£l 4-Kp j*jjj 


1 1 0 0 1 0 0 0 
0 0 1 1 1 0 0 0 


KF 200 
QW 2 


Q*2.0 


Decrement / Increment Operations 


oabjjl / OUiJt U*p \ Y-r 


bli ACCUM 1 J j^i {S Q.I ob jib <j j Ji^i c_jU3i ^Ip «nb jji / oUaiJl 

0 {j* JjJi I-Cj Qj v'j 1 c-j'Ji (J,i ^jiQi 7 255 ,jp c~>Ul ij_* ilj 
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Aj w\j>r 


KF200 


14 


QW2 


c y_F_fj Jj-Ur ^255 y Lu> 0 y a-Jj c-jLJ' lIaL J~cj L-.Up jJlSIFj 

. 255 3-bJl jJ,! 1 (jU_o_cj ji o^L'j 

2 i ^1' <j 200 ji ^JLJi jAiJi (< r-r) jAxJij 

QW 2 0.1 (J-aj j 4 1 y- 

• (J-A"^ ^U»j13 ^Jj W-3j 

L KF 200 

I 4 

T QW 2 

— ! 4-JllSl 4 _Zj Q aJb o^bQl 4_J_^_P j 

1 1 0 0 1 0 0 0 KF 200 
1 1 0 0 1 1 0 0 QW 2 


(tr-r) jAjOi 


00000 000 
00000 000 


Q 3.7 


1 

Q v 2.0 


. (200 + 4 — 204) rt->bJi ol K>-Wj 

3 A 1 (j 200 ji L 5 W~Jl J^iJi y> yu Q 1 — V) jAiJlj 

.QW 2 (J,i £*->bJi 3-^j 4 1 jyjT Ql cW y- 


KF200 


D 5 


0 W 2 


(i t-T) JSAJi 


— : J-< 4 r' ‘UJVi W 3 j 

L KF 200 

D 5 

T QW 2 


Q X 


— | aJLJI 4jb qL..-t a:ii 4-4^P pjj j 

00000000 11001000 KF 200 

00000 000 11000011 QW 2 

1 

Q t 2.0 

. (200 5 = 195) ^jLJI ji j 

Jump Operation ^ Y—Y 


7 


W4 j 4aii <uiJ5^Ji CjIS^ j' 4^1; ^ jiiiJ jiaJl olJU-^ 

— : 4 ?-uF jjiah oLWp 

ju j\P ji3 
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JC 

RLO = 1 ojC Ujl^p J3 

JZ 

0 l£jL~ J ACCUM 1 l 5 O_^o I&JaP Ji 

JN 

0 c£j' — j M ACC 1 j" J.I (5 O JC UJ_l£- J£3 

JP 

y ACCUM 1 JJP <_s o j Ua_c- Ji 

JM 

ACCUM 1 JJF y* 1 o Jo Ujlp Ji 

JO 

0 ACCUM 1 jC jii cS yA Ojo laJLP Ji 

1 SjjL^a 1 0.0 sjl=- 

o /j I.JLP FBI B JJi JI OBI BJJl ^ jiJJ : ) Jl^ 


A I 0.0 


JC PB1 

I 0.0 5 JU. O Wla xi 

(Aj s JAi JI FB10 12 JJI J^b ysJJ : Yjlu 


. 1 4j 


ol y*Jl 


o-bUl 

001 

A 

I 0.0 

002 

< — - 
o 

II 

X 
) — * 


003 

A 

I 0.1 

004 . 

a 

I 0.2 

XI 

a 

I 0.3 

006 

a 

I 0.4 

007 

“ 

Q 3.0 


Code Converter \ t -T 

^ Jl BCD Cj\jJu> \ -M -r 

pjc\ ji j^LJl JxjJI J0j*i (t °- V) JSCiJl ) FB 240 <j ajes. jlsj j 

s — 4S^ 1 — >U 2 ^n_LI ^a*JI 

a5j\ Z.\ vjl J FW 10 a XLiJl 

Q W2 - 

ol s" Up F 0.0 <U~4 Si 

J,i + oi LS U- 1 

S — JS (j l <d\ ell ^a4I 

(t o-r) UU oL UB QW 2 CJ Uii 

. SjliVl Jjj Q 3.7 i-'D-l oi oi SjUVl JC Ja; ~ .>• 


C0D:B4 

FW10 BCD DUAL 

FO-O SBCD 
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Fao F 10-0 

□ 


■ *Wtl3 ^ jJj La_3j 

: JUFB240 
NAME : COD: B4 
BCD : FW 10 
SBCD : F 0.0 
DVAL : QW 2 

f ' — i J AC o AA BCD i jSCl oL LJLp 

F11.7 


3 




(ii-r> jsUJt 


0 


^ *=*^ S 5 Ljl 4j l_r— I j 4j*L>- a 

02.0 


^A* ^lAii ^udi i.i 


(t v-r> JxMl 


Q3.7 


S 14 7 0 

(t v-r> jsAJt 

BCD uyup o.v£A ^uiPi ji ajidi aupSi 


A gA-W jA-iJi ^ yv ( i A- V) jAMlj FB 241 cj <M *1* _ugJj 

p Ji (I 0.0) \ji 4J yc. 4j jLi-l ^ii J . IW0 jA_vil LJC ^ JMjJl ^Jldl iJjJi 

ou A-A FW 12 y A 0 : 3 ^ ^LbU . oUU _ o/A BCD UC a A. 
•Q 2 -0 gA cA BCD A'C * jAi' MINI js.uJi SjLiij FBlloo/4:5 er . ^LlM 


FB 241 


COD :16 
DUAL 

SBCD 


BCD2 

B CD1 


(t A-r) JSAUt 
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■ F0- 0 
FB11 
FW 1 Z 


— : J-oA' AJli U_3j 

: JU FB 241 
NAME: COD: 16 
DUAL: IW0 
SBCD : F 0.0 
BCD 2: FB 1 1 

BCD 1 : FW 1 2 








1 bU, b-oLJ' iiUU j 4 jLp _/up 4 — y ofn ^‘Luil _xuJ\ oL U-c- 

(£ ^-r) jCoJU OC + ojU.^'1 o' (Jlp 0 oJ'i' b',j - o' L5 '-P Jp 

10-0 11-7 


S 14 o 

(tn-r) 

S FB 11+ FW 12 <j o/ oUb ^ of* BCD >fl\ W 

. (O . — f) jC-iJll Ljf F 0.0 43y 



(0 * — F ) 
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